Endothelin-1 induced contraction of rat aorta: contributions made by Ca2+ influx and activation of contractile apparatus associated with no change in cytoplasmic Ca2+ level.
The modes by which endothelin-1 (ET) induces Ca2(+)-influx and the relative functional importance of the different sources of Ca2+ for ET-induced contraction were studied using fura 2-loaded and unloaded rat aortic strips. ET caused an increase in the cytosolic free Ca2+ level ([Ca2+]i) followed by a tonic contraction in Ca2(+)-containing solution, and produced a transient elevation of [Ca2+]i followed by a small sustained contraction in Ca2(+)-free medium. ET also stimulated 45Ca influx into La3(+)-inaccessible fraction significantly. With the same change of [Ca2+]i, ET caused a larger tension than that induced by high K. ET-induced contraction and [Ca2+]i elevation were not significantly inhibited by 0.1-0.3 microM nicardipine which nearly abolished the contraction and [Ca2+]i elevation produced by high K. During treatment of the strips with high K, addition of ET induced further increases in [Ca2+]i and muscle tension, and vice versa. In Ca2(+)-free medium, ET-induced contraction was influenced neither by ryanodine-treatment nor by high K-treatment, although the former attenuated and the latter potentiated the [Ca2+]i transient induced by ET. Further, the ET-induced sustained contraction under Ca2(+)-free conditions began to develop after the [Ca2+]i level returned to the baseline. Thus, it seems that the Ca2+ released from the ryanodine-sensitive and -insensitive Ca2+ stores by ET may provide only a minor or indirect contribution, if any, to the tension development. ET might cause a contraction mainly by stimulating Ca2(+)-influx through Ca2+ channel(s) other than voltage-dependent Ca2+ channels in character, and by increasing the sensitivity of the contractile filaments to Ca2+ or activating them Ca2(+)-independently.